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Executive Summary
The most profound anthropogenic changes to the structure and function of forest ecosystems
of'the Sierran national parks -- greater than both the effects of the preceding three millennia
of climatic change, and of recent air pollution -- have been direct consequences of fire
exclusion. Given that the Secretary of Interior has ordered more aggressive application of
prescribed fire on Interior lands in the west, it is more inipartant than ever that we understand -
the ecosystem consequences of fire and fire exclusion,

A pilot watershed study in Sequoia National Park revealed that reintroduction of fire had a
vastly more profound influence on soil and stream chemistry, at least over the short term, than
any changes in climate and air pollution over the preceding decade of measurements. In an
attempt to better understand the effects of fire on Sierran watersheds, watershed research in
the Park expanded to include two first order watershed sites in the East Fork drainage of the
Kaweah River. The 21,000-ha Fast Fork watershed is slated to be burned, a block at a time,
over the next several years as part of the Mineral King Risk Reduction Project, a nationally-
significant effort to determine the cost-effectiveness and ecological consequence of applying
fire at a landscape scale (funded by the National Interagency Fire Center), Coinciding with
the start of the Mineral King Risk Reduction Project in 1993, the SEKI watershed program
began its efforts to determine the effects of fire on stream chemistry, hydrology, and aquatic
macro-invertchrate communities. The watershed efforts in the East Fork drainage are tightly
coordinated with a much larger research and monitoring effort tied to the burn project
(Caprio 1996).

While many aspects of post-fire effects on Sequoia National Park watersheds are currently
being studied (vegetation structure and function and stream chemistry), changes in erosion
rates and sediment transport remain an unstudied area of concern following fire (prescribied
or wildfire). This has not previously been undertaken because sediment studies are labor
intensive, expensive and problematic when compared to vegetation and stream chemistry
studies. Also, the high degree of natural variability in erosion and sediment transport require
that several watersheds be monitored to capture the range of that variability.

Thus, the goal of the research proposed here may be stated as follows: We wish to build
~upon our long-term research base to determine and understand the effects of
reintroducing fire on sediment transport and erosion in small Sierran watersheds. This
proposal outlines an experimental approach 10 determining some of the effects of fire on
sediment transport and storage, and hillslope eroston in small (2100 ha) Sierran watersheds.
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Project Description

Proposed Scope of Work

The goal of the proposed project is to measure sediment transport and storage in streams and
hillslape erosion in low order watersheds before and after reintroduction of fire to forested
ecosystems on the western slape of the Sierra Nevada, In addition, we will also determine
the relationship between turbidity and suspended sediment concentration in the study
watersheds to determine if turbidity is an appropriate surrogate for such measurements. This
relationship has been successfully established in some Pacific Northwest catchments providing
more continuous information on suspended sediment movement (Barber 1996, Lewis and
Eads 1996).

Six small (5100 ha) catchments will be instrumented with data loggers and pressure
transducers to monitor discharge over 3 years. Suspended sediment concentration values will
be determined for each stream using point samples collected with automated samplers.
Depth-integrated samples collected with a DH-48 hand-held sediment sampler will be used
to develop a cross-section coefficient, which is necessary for extrapolating the point sample
value to the entire stream cross section (Edwards and Glysson 1988),

Three pools in each stream will be surveyed and sampled to determine sediment storage and
movement over time. Pebble counts and excavated core samples wiil be used to determine
particle size distribution, and detailed cross-sectional pool surveys will be used to determine
changes in starage volume following fire. Erosion bridges will be used to evaluate hillslope
erosian over time, '

Continuous turbidity measurements will be made in three of the six watersheds to determine
if a wvalid relationship exists between turbidity and suspended sediment concentration.
Turbidity measurements provide two potentially useful relationships with sediment. First,
studies have shown that sediment/turbidity regressions are more sensitive, and therefore, more
representative of sediment transport than sediment/discharge relationships. Also, if a valid
sediment/turbidity relationship is established, continuous turbidity measures will capture
sediment pulses from events such as stream bank and/or hiflslope f‘aﬂure that would otherwise
go unsampled (Lewis and Eads 1996).

Phase 1

Select sites, construct and install equipmene, rest monitoring equipment and data loggers, fine
tune programming, collect preliminary discharge and sediment data, work out site bugs, train
technicians on data logger programming, downloading and troubleshooting. This phase of
the project will take approximately four months.

Task 1a. Reconnaissance and site selection - Visit potential watershed sites in the Middle
Fork and East Fork included in the five year prescribed fire plan for suitability. Potential sites
will be identified from the.prescribed fire map units, and then an onsite visit will be made.
Criteria for site suitability will include accessability, fire history, size (all sites will be <100
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ha}, feasibility (labor required to install flume and equipment housing), and presence or
absence of other research (the presence of vegetation and/or water chemistry work will add
value to the results of the sediment project). '

Task 1b. Conduct preliminary discharge measurements. These measurements will be required
to determine the proper size Parshall flime to mnstall. A tracer method will be used to
. conduct three to five measurements (Kilpatrick and Cobb 1985).

Task 1c. Construct monitoring station and install equipment. Construction and installation
will require six to eight people for approximately eight weeks (four weeks at each site). Site
setup involves building a plaiform for the flume and stilling well, building the wing walls at -
the flume approach, leveling the stream bed, and constructing housing for the automated
samplers and data logeers. In addition, equipment heusing will need to be constructed and
installed at the sites already in place. The time required will vary depending on how
equipment is delivered to the site (options include packstock, helicopter and technicians).

Task 1d. Install data loggers and transducers at each site. Data loggers will be programmed,
and sensors will be mounted and secured in the stream. Transducers will be housed in a
stilling well, The automated sampler tubing will be mounted at 6/10 of the stream depth in
the direct stream current and oriented downstream to prevent clogging.

Task 1e. Install and test automated samplers, begin testing turbidity probes, and compare
HD-4% suspended sediment measurements. Each site will require field testing to ensure that
the pumping instructions in the sampler are adequate to meet the head requirements between
the sample bottle and the intake tube. Collect preliminary automated point samples at each
“site and compare with HD-48 integrated samples to establish a cross-section coefficient. This
task should include saome storm sampling. Continual turbidity measurements will also be
collected and compared with the point and integrated suspended sediment values. The
turbidity measurements will be compared and evaluated as the project continues as a means
of collecting surrogate susperided sediment data.

Phase 2
Sampling and data collection 1s expected {o take approximately two years.

Task 2a. Begin sampling and data collection. Develop sampling interval based on wet and
dry season. Each station will be visited at least monthly to collect discharge and turbidity data
and to check site for problems. Sediment collection will be based on the prediction of storms
during the wet season. Sediment collection will also be collected during snowmelt. These
periods will require more intensive sampling. Low flow samples will be collected as
determined by the preliminary findings.

Task 2b. Select three pools in each stream to monitor changes in sediment storage and
deposition. Pools will be sampled for particle size using the pebble count method (Wolman
1954). Subsurface bed sediments will be coilected using the modified excavated core sampler
{Chan 1999). Approximately 200 sediment cores will be collected during the course of the

i
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project (3 samples from each pool at six stations measured four times during the study) . The
pools will also be surveyed to map changes in storage capacity. Pools will be surveyed in the -
fall prior to the onset of the wet season, and in the late spring/early summer fallowing snow
melt runoff,

Task 2¢. Establish and monitor hill slope erosion plots. Prior to any burning, hill slope
erosion sites wil] be selected to monitor post-fire soil movement. Brown’s transects will be
used to determine litter and duff volume at each site and erosion bridges will be installed (ref).
Erosion bridges wili be marked by two pieces of resbar at either end of the plot. Soil samples
will be collected. and analyzed for particle size and soil class. Sites will be selected based on
their potential for erosion and will be ranked as having high, medium or low potential for
erosian following fire. Ranking will be based on slope and soils information derived from the .
soil samples.

Task 2d. Establish and maintain data sets. Verify data, develop regression relations between
sediment and discharge, and sediment and tirbidity. Review preliminary tindings.

Phase 3
Analyze data, prepare final report and publications, and make recommendations for future
sediment work. This phase of the project is expected to take six months.

Task 3a. Analyze sediment cores., The cores will be sent to another USGS lab for drying and
analysis. Particle size distribution and percentage of total will be determined by sieving
samples.

Task 3b. Analyze sediment data, develop regressions with turbidity and discharge.
Task 3c. Write final report and publications.

Project Management

The project will be managed by the Sequota-Kings Canyon Field Station Leader: Quarterly
reports will be drafted by the Watershed Ecologist, and reviewed and finalized by the Station . -
Leader. All analysis will be conducted on site, except for sediment cores, which will be
analyzed by a USGS Water Resources Division lab.

Partial Funding Strategry

The proposed work schedule is based on a three year project to monitor six watersheds. 1F
funding is limited, we would conduct the project with four sites that are presently monitored
for water quality as part of the long-term watershed monitoring program conducted by USGS
Biological Resources Division at the Sequoia-Kings Canyon Field Station. This would
eliminate much of the time and cost invelved in Phase | {see above), and would also reduce
the number of staff required to complete the project. Tasks 1a and 1b would be eliminated.
Tasks 1c and 1d would be reduced to weorking at established sites.
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Watershed Locations
The proposed sediment project will be conducted in Sequoia National Park (southern Sierra
Nevada), located in Tulare County. The East Fork Kaweah and Marble Fork Kaweah River
Bagsins will be the primary areas of study (Figure 1). These watersheds are ultimately part of
the Sacramento-San Joaquin Watershed and are representative of moderate sized drainage
basins on the west side of the Sierra Nevada (Movle and Randall 1996}, These watersheds
. are part of a long-term monitoring program that has focused on atmospheric deposition and
stream chemistry/discharge studies (Parsons and Graber 1985, Herrmann and Stottlemyer
1991). They encompass a wide elevation range (520m to 3960m) and diverse vegetation
including chaparral, mixed-conifer and subalpine communities.  Six first or second order
watersheds (<100 ha) will be selected in mixed-comifer and chaparral areas. Site selection will
be representative of the topographic and physical diversity within these small catchments, and
the various stages of fire reintroduction, including areas that have been burned within the last
ten vears and areas that are scheduled to burn within the next five years. Four of the
propesed sites are presently equipped with data loggers that record discharge, and are part”
of a long-term watershed monitoring program. Two additional sites will be selected based
on accessibility and feasibility for equipment instailation. All selected sites will be accessible
year round. Table | summaries the physical features and watershed research in the four
catchments that are presently monitored and this monitoring will continue under our original
funding. The present proposal to CALFED is for the purpose of adding a new component,
sediment transport, to our ongoing water quality studies.
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PROPOSED AREA OF STUDY
SEQUOIA NATIONAL PARK
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Figure 1. Map of proposed study area in Sequoia National Park, Copied from USGS map of Sequoia and Kings Canyon National
Parks.
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‘Table 1. Sitc descriptions, bascline data, propesed project and finding sonrees for watershed sites in Sequoia NP,

Bescription Bagseline Data
Site Elevation | Catchment | Vegetation | Prescribed Discharge Stream Meteorology - Precipitation Aqﬁalic
{m) size vpe fire date Chemistry Chemistry Invertebrates
{hz)

Tharp’s Cr.

2067

Scquoia/
Mixed-
Conifer

1990

‘83 - present/A

‘R3 - present/A

‘83 - present/A

‘83 - present/A

nd

Log Cr.

2067

3.9

Sequoia/
Mixed-

Conifer

control

‘83 - present/A

1 83 - present/A

‘83 - present/A

‘83 - present/A

nd

Trauger’s Cr. 1400 106 Chaparral 1999 ‘96 - preseat/A ‘03 - presenl/A |95 - present/A ndf 96 - 97
Dcadwood Cr. 2000 140 Sequoia/ 199y ‘90 - present/A ‘05 - present/A | 93 - present/A nd/ ‘96 - 97
Mixed-
Conifer

* East Fork Watershed ranges fromn chaparral to alpine vegetation.

nd - no data
ua - Got applicable

Funding Sources: A - USGS/BRD & NPS funds, B - potential CalFed funds, € - Noi funded/ secking other sources
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"Table 1. (con.)

Firc Effects

Baseline Data (con,}
Site Stream Sediment Soils £Soils Fire Effects on Fire Effects on Fire Effects on
Maorphology Transport Classificaticn Chemistry Vegetation Aquatic Stream

Tharp’s Cr. nd nd/B

83 - 87

‘83 -°93

‘83 - present/A

Invericbrates

Morphology

Log Cr. nd nd/B

‘83 - 87

‘83 -'93

‘83 - present/A

" ndrc

nd

b D)

oSO W R P LI

Trauger's Cr. nd/B nd/C nd/C nd/C nd/C
Deadwood Cr. 9 nd/B nd/C nd/C nd/C nd/C nd/C
nd - no data

na - not applicable

Funding Sources: A - USGS/BRD & NPS funds, B - potential CalFed funds,

£ Collaboration in progress with Penn, State University.

C - Not funded/ secking other sources
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Ecological / Biological Benefits

In the western United States, a century of fire exclusion has led to changes in the health, composition,
structure, and function of forest ecosystems and has increased wildfire threats to both humans and
natural resources (McKelvey et al. 1996). Consequently, the Secretaries of both Interior and _
Agriculture have promised Congress and the American people that their bureaus will take immediate
and aggressive steps to alleviate these problems by more actively treating accumulated fuels and
thickened stands. In western national parks, this means that prescribed fire will be applied more
aggresstvely at landscape scales.

The National Interagency Fire Center has launched a major effort to assess the operational
requirements, cost effectiveness, and ecological consequences of using large-scale prescribed burning as
a tool in wildland management. A flagship of this effort is a landscape-scale burn program — the .
Mineral King Risk Reduction Project — in the watershed of the East Fork of the Kaweah River,
Sequoia and Kings Canyon Nationai Parks. ' A contiguous area of about 21,000 ha will be prescribed
burned over a period of less than a decade, and represents a landscape scale burn program
unprecedented in the westarn national parks, The five year burn plan for Sequoia-Kings Canyon
includes additional area in the Marble Fork of the Kaweah River. Selected burned watersheds in these
two drainages will be part of'a 10 site national network proposed for study of the biological impacts of
preseription burning under the USDA/USDI Joint Fire Science Program.

Many aspects of post-fire effects on Sequoia National Park watersheds are currently being studied,
including changes in vegetation structure and function, and mertality and recruitment rates, as well as
stream chemistry and discharge rates. However, changes in erosion rates and sediment transport
remain an unstudied area of'concern following fire (prescribed or wildfire}. This has not previously
been undertaken because sediment studies are labor intensive, expensive and problematic when
compared to vegetation and stream chemistry studies. Also, the high degree of natural variability in
erosion and sediment transport require that several watersheds be monitored to capture the range of
that variability. :

Excessive sediment delivery into streams was identified as one of the most critical water quality
problems in Sierra Nevada streams (Menning et al. 1996). Such perturbations potentially may affect tish
invasions as well as the native fauna (Moyle and Light 1956). Causes include road construction,
logging, grazing and fire. Increases in sediment yield following fire can be one of the of the most
significant impacts of fire (Figure 2). Given that the Secretary of Interior has ordered more aggressive
application of prescribed fire on Interior lands in the west, it is more important than ever that we begin
to address the consequences of fire and fire exclusion on sediment delivery and hillslope erosion rates,
This is critical not only because of very limited information on sediment yields following fire in forested
watersheds (Swanson 1981) -- particularly steep Sierran watersheds -- but there is no prediction as to
the potential impacts of restoring fires to forests that have had nearly a century of fire exclusion. While
thers are many agencies concerned with fire behavior and vegetation impacts resulting from burning
forests with 100 years of accumulated fuels, no one is addressing potential impacts on downstream
values, in particular sediment transport.

10
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Figure 2. Schematic view of changes in
sediment vield during period of watershed
response to fire (from Swanson 1981},
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Disturbance such as fire can result in dramatic increases in peak and total discharge. Pre- and post-fire
hydrologic measurements will allow us to quantify the magnitude of those changes in the study
catchments. Continuous discharge records before and after fire will identify any shifts in the magnitude
and duration of high flow, as well as reveal changes in base flow. In addition. discharge records are
essential for determining mass balances of solutes, necessary for determining the effects of air pollution
and climatic change on southern Sterran catchments. Increases in erosion and sediment transport are
among the most dramatic and potentially deletericus water quahty responses associated with fire
(Tiedemann et al. 1979).

Research Objectives

1. How do tapography and geomorphology influence sediment transport and hillslope erasion in
small catchments following fire?

Research following the Yellowstone fires of 1988 indicated that low order strearm are more affected by
fire because small watersheds tend ta experience fire over a larger percent of the catchment. However,
the magnitude and quality of those effects are also influenced by stream gradient, aspect, and riparian
area (Minshall and Brock 1991, Minshall and Robinson 1992). The 1990 prescribed firc in Tharp’s
Creek Watershed (Sequoia National Park) examined the effects on solution chemistry of a single fire on
a single small (<25 ha), low gradient watershed (Chorover et al. 1994, Williams and Melack 1997).
Expanding this research to include monitoring sediment transport in small catchments under the various
stages of fire reintroduction will allow us ta characterize a range of sediment transport responsesto
fire. We will compare post-fire responses in sediment trangport in mixed-conifer catchments.

2. How do post-fire precipitation patterns affect hillslope erosion and sediment movement in small
catchments? :

The Sierra snowpack is characterized as “warm”, the ground does not freeze and snowmelt can occur
throughout the winter {Smith 1974). Sierran precipitation patterns (frequency, duration and timing)
and type (snow or rain) vary from vear to year. In the last twenty years Sequoia NP has experienced
two of the most severe El Nifio winters on record, a seven vear drought, and several “Pineapple
Express” events, which resulted in rain on snow events and substantial flooding. Precipitation pattern
and type greatly inlluence the nutcome of post-fire hillslope eresion and sediment movement through

11
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these small streams. Heavy rain foilowing fire may result in severe hillslope erosion and sediment

delivery, whereas a winter snowpack will likely mitigate hillslope erosion by incrementatly mobilizing

sediment throughout the snowmelt peried. In March 1991, Tharp’s catchment, which was burned in

fall 1990, received over two inches of rain in 36 hours resulting in a substantial pulse of sediment

delivery to the stream. How does hillslope erosion vary following fire? Is one physical feature (slope,

aspect, soil, etc.) more dominated in post-fire erosion? Does ﬁre behavior affect erosion? Is turbidity
an adequate surrogate for SSC values?

3. How does the iming of fire (lafe vs early season burning} affect sediment transport?

Are there burning regimes that could be used to reintroduce fire to these ecogystems that have less
impact on sediment transport? Sediment plays an important role in stream function, by regulating the
sequence of riffles and pools in a stream channel and by acting as substrate for biota and chemical
exchange. (Goldman and Horne 1983, Sidle 1988). When fire is restored after a century of exclusion,
sediment flux from uplands to stream are expected to be large. This flux is further enhanced by
increased peak and total discharges due to decreases in transpiration {through loss of vegetation) |
(Minshall and Brock 1991, Robichaud and Waldrop 1994). Erosion and increased sediment transport
are some of the most dramatic and important water quality responses associated with fire (Tiedemann
et al. 1979). Are changes in sediment transport correlated with seasonal burning? How is sediment
storage in small forested catchments affected following fire?

Linkages

Sequoia National Park established a lang-term watershed program in the early 1980's to evaluate the
effects of disturbance (air pollution, global climate ¢hange and fire) on stream chemistry and discharge
{(Parsons and Graber 1985, Herrmann and Stottlemyer 1991}, Presently, four streams are gauged in
two of the major drainage basins in the park: the Middle Fork Kaweah and the East Fork Kaweah.
These catchments are included in areas that are scheduled to be burned in the next ﬁve years, or have
been burned previously.

This project will greatly benefit from long-term watershed monitoring and data collection efforts that
have been in place in Sequoia NP sinee the early 1980's. Extensive records exists for precipitation
depth and chemistry, meteorology, stream chemistry, and discharge, Discharge measurements in the
four sites currently monitored will continue to be funded by project money appropriated through means
other than CalFed. CalFed funds will be used to purchase the necessary equipment for sediment work
and establish the two new sites. This project will concentrate on collecting data in four areas: sediment
transport, turbidity, hillslope erosion, and stream discharge. Precipitation records will be ohtained from
the Sequoia field station.

Systemwide Ecosystem Benelits
The mission of the CALFED Bay-Delta Program is to develop & long-ferm mmprehenswe plan that will
restare ecological health. One conclusion of the SWEP Report (SNEP 1996) was that
- “Rivers and their watersheds extend beyond the geologic edges of the Sierra Nevada to their final
destination in ocean, valley, or basin. Fish and other aguatic life have evolved to occupy habitat
zones within certain elevations along the rivers, but they do not have sharp or readily defined
downstream or upstream boundaries.”
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Sediment transport and deposition affect habitat quality and the landscape scale reintroduction of fire to
these forested ecoystems, following 100 years of fire exclusion, has the potential for altering these
ecosystem processes.

Compatibility with Non-Ecoesystem Objectives
There are no conflicts with other CALFED objectives and there are potemlal benefits for
understanding issues of water quality and water supply reliability.

Benefits to third parties include increasing predictive power af agencies, such as the Army
Corp of Engineers, concerned with issues of reservoir holding capacity. Currently this is of
extreme importance (or watersheds like the Kaweah, and in the future global change
environment, which incorporates landscape scale prescription burning, it will be of
importance to watersheds throughout the front range of the Sierra Nevada.

Technical Feasihility and Timing

Suspended sediment methods. Methods to measure suspended sediment concentratien include
automated samplers, which yield a point suspended sediment concentration value and depth-integrated
samplers (hand held type). Automated samplers enable the user to program the sampler to turn on and
off at a preset time, increasing the potential for measuring for the duration of a storm event.
Disadvantages of the automated sampler include possible clogging at the intake and some loss in
accuracy. In addition, a cross-section coefficient is necessary to extrapolate point values to the entire
stream cross section. Due to the remoteness of the study sites, the benefits of automated samplers
outweigh the disadvantages for this project. These samplers will enable us to sample a wide range of
precipitation and runoff events, Accuracy can be improved by selecting an automated sampler that has
a high rating for sediment sampling (Edwards and Glysson 1988). Ta obtain the best possible results,
some in-stream modifications may be necessary, and will determined during Phase 1 of the project.

Hillslope crosion methods. There are several methods used to evaluate hillslepe erosion: erosion pins,
erosion bridges and sediment troughs. Erosion bridges were selected for this project because they are
economical and easy to maintain, and highly accurate.

Potential problems. A series of drought years will result in a decrease in the magnitude of the annual
hydrograph flux. Low precipitation and a dampened hydrograph may reduce some of the variation we
expect to see in sediment movement and hillslope erosion in small catchments following fire.
Implementation. This project would add a component to on-going studies of water quality

and stream discharge that have been in place for over 15 years. All necessary complience :

documents for on-going and proposed portions of this study are up to date.

Maonitnring and Data Collection Methodology

Sedimcm Transport. Sites will be equipped with automated samplers, programmed to colfect
suspended sediment samples based on hydrograph changes. Four automated samplers will be shared
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between six sites. Samples will include storm events, snowmelt runoff and base flow periods.

Sampling frequency will be season dependent. Base flow periods will be sampled monthly. Storm
event sampling will vary based an the type of precipitation. We will try to capture a minimum of three
rain events at each site. Intensive sampling will occur during the snowmelt runoff period, and may
include sampling each site daily for a week or mare. These point samples will be calibrated with a hand-
held sampler (DH-48). Pools will be surveyed to monitor changes in poot morphology and sediment.
storage capacity. Particle size will be determined using pebble counts and excavated core samples.

Turbidity Measurements. Turbidity sensars will be installed at three sites. These meters will be

programmed to record at 15 minute intervals to correspond with discharge measurements. This
experimental data will enable us to determine if turbidity measurements are a good surrogate for
suspend sediments in small Sierran mixed-conifer catchments.

Hilislope Erosion. Erosion bridges will be used to evaluate hillslope erosion following fire. A series of
plots will be established, varying in slope, aspect and vegetation cover. The number of plots will
depend on the overall variability within the study catchment. The erosion plots will be measured bi-
weekly once bare ground is exposed in the plot. This will continue until the plots have dried out for the
season, at which time monthly sampling will occur. This wilt vary by site and year. Fall sampling
frequency will depend on the type and pattern of early season precipitation.

Hydrofagy. All of the study watersheds will equipped with data loggers and/or chart recorders that
record 15 minute discharge values. Presently, Stevens, Inc. type A/F records and OmniData loggers
are in use. Tharp’s and Log sites are fitted with Parshall flumes that provide direct stage-discharge
relationships, which were established by USGS/WRD staff. Discharge rating curves were developed
far the East Fork streams using tracer methods (Kilpatrick and Cobb 1985). Two additional Parshall
flumes will be installed in the newly selected catchments, and Campbell data loggers and Druck
pressure transducers will be installed to monitor flow.

Monitoring erosion and sediment transport is labor-intensive and costly. To effectively conduct this
type of project, sites must be established and equipped with proper instrumentation, and adequate -
personnel must be available to carry out tield work. Because sediment flux is variable, it is difficult to
apply observations from one watershed to another. For this reason, we have chosen to establish six
sites.

Data Evaluation :

All field visits will be documented in “write in the rain™ notebooks. A photocopy of the notebooks will
be kept on file at the Sequoia-Kings Canyon Tield Station. Permanent data sets will be developed to
organize all aspects of data coilection using MS Access97.

All suspended sediment analysis will occur in the Southern Sterra Water Laboratory. - Samples will be
filtered, weighed, dried and reweighed to determine the suspended sediment concentration (mg/L).
Relationships between sediment and discharge, and sediment and turbidity will be developed using
standard linear regression techniques. Seasanal relationships will be developed to evaluate overall
patterns of sediment transport. More detailed relationships will be developed using the rising and
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falling limbs of individual storm hydrographs. Sediment core samples will be sent to the Salinas field
station for particle size analysis. Samples will be dried. sieved and analyzed.

Hillslope erosion will be evaluated by calculating the volume of seil removed from a given length of
hillside (m*/m). Individual plots will be used to evaluate variations in soil movement within a given
slope range across all study sites, as well as overall soil movement for all slopes within a given
scatchment.

Discharge values will be calculated using the specific rating curve for each study stream. Total annual
runolf from each study site will be determined using the total discharge (Q), and catchment area (A)
([Qm*/Am?]*1000mm), Total runoff will be correlated with hillslope erosion to evaluate what kind of
relationships exist. The ratio of post-fire runoff to precipitation will also be determined and compared
with prefire ratios. Changes in total runoff following fire are expected.

Precipitation pattern and type will evaluated on an annual basis and by storm to determine how overall
climate patterns versus specific storm patterns affect sediment transport and hillslope erosion. Data
coliected from non-USGS agencies (NPS and COE) will be requested at the end of each water year,
and stored on the program computer in the Southern Sierra Water Laboratory,
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Table 2. Monitoring and Data Collection

Quecstions te be Evaluated

Menitoring parameters & Data
collection approach

Drata Evaluation Approach

Comments/
Data Prioricy

How do topography and
geomorphology influence sediznent
transport and hillslope erosion in
small catchments following fire?

Automated samplers to collect
suspended sediment.

Sunvey pools to measure changes in
sediment storage.

Pebble counts to determine particle size
11t pools.

Ercsion bridges to evaluaie hillsiope
erosion following fire.

Regress suspended sediment on

discharge and trbidity by event

and seasan .
Evaluate sediment storage

capacity and particle size in pools.

Determine volure of sediment
removed in the study catchments

Sampling storm evenis will be
& high priority to capture
sediment pulscs.

1low do post-firc precipitation
patterns affect hillslope erosion and
sediment movement in small
catchments?

Meteorology stations, co-tocated near
study sites, record hourly weather data.
Survey pools to measure changes in
seciment storage.

Erosion bridges (o evaluate hillslope
erosion following fire,

Determine if patterns exist
between post-fire precipitalion,
erosion and sediment storage.

How does the timing of fire (late vs
early season burning) affect
sedirient transport?

Fuel loads cafculated using Brown’s
{ransects.

Erosion bridges to evaluate hillslope
erosion following fire,

Survey pools 10 measure changes in
sediment storage.

Calculate volume of litter & dufl
consumed.

Review fire behavior for possible
corrclations with erosion and
sediment storage.
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Progress Reports and Databases
+ Quarterly and Annual progress reports will be prepared and presented to USGS/BRD and
CalFed by February of each year.

L] Additions to SEKI Field Station watershed database, which presently includes precipitation and

. stream chemistry, precipitation depth, stream discharge, and chmate records dating back to
1982,

+ FPublications

The effects of fire on hzllslope erosion in Sonthern Sierran mixed-conifer catchments At least
one peer-reviewed publication will compare fire effects on hillslope erosion in mixed-conifer
catchments. A comparison of topography and soils in the study catchments will be evaluated.
The affects of antecedent precipitation paiterns will also be addressed.  Likely journals include
Biogeochemistry, Can. J For. Res., Feolagy, Wat. Resour. Res.

The effects of fire o smali catchments (<100 ha). At least one peer-reviewed publication will
evaluate fire effects an small catchments, addressing the following questions: (1) What are the
magnitudes of suspend transport and hydrologic responses in small catchments? (2) How is
post-fire recovery influenced by catchment size? (3) How do large-scale prescribed fire effects
compare with the well-documented wildfire effects observed in Yellowstone? Likely journals
include Biogeochemistry, Cem. J For. Res., Ecology, Tall Timbers, Eco. Appl.

The cffects of fire along an clevational gradient in the East Fork Kaweah drainage. At least
one paper will focus on differences in sediment trangport and hillslope erosion following fire in
two catchments (Trauger’s and Deadwood) with different vegetation types (chaparral and
mixed-conifer). Likely journals include For. Eco. Mgmit, Can. J For. Res., Ecelogy, Eco. Appl,

With outside collaborators, other publications regarding fire effects on soils, stream chemistry
and aquatic macroinvertebrates are lkely.

Local Invalvement

Our primary clients for this project will be CallFed, DOI and USFS managers and policy makers in the
Sierra Nevada, to whom we will supply specific information to guide management decisions and tools
to help estimate the consequences of different management actions. Additionally, we will supply the
braader scientific community with information relevant to understanding the effects of interacting
stressors, both natural and anthropogenic, on ecosystems.

This project will be conducted in Sequoia National Park. The Sequoia-Kings Canyon Field Station has
a multi-decadal history of sirong and successful collaboration with the Park. A Memorandum of
Understanding (MOU) is presently in place and promises future collaboration. Because of the
downstream impacts of sediment transport, additional cotlaboration is being sought with the U.8. Army
Corp of Engineers, the administrator of Lake Kaweah.

17
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Capitol costs for this project include purchasing equipment to construct and operate the study sites.
The project will be managed by the Sequoia-Kings Canyon Field Station Leader (8% per year). This
rime will be spent managing the budget, reviewing and finalizing quarterly and annual reports for
CalFed, and reviewing draft publications. The daily aperations will be managed by a Sequoia-Kings
Canyon Field Station Ecologist, who presently oversees the Watershed Pragram. Periodic consulting
with g Hydrologist and Statistician will be necessary. The majority of the field and lab work will be
conducted by Biological Technicians that will be hired through USGS and/or Sequoia National Park.
The project will require at least one year round technician (term position). Additional seasonal help will
be necessary to meet the needs of sample multiple stations. The sediment cores will be shipped to

‘another USGS lab for analysis. An additional cost to the project is the Western Ecological Research

Center (WERC) charge (16%). WERC is the parent office of the Sequoia-Kings Canyon Field Station.

At least one vehicle will been required to meet the demands of year round sampling. Two vehicles may -

be necessary during periods of intense sampling.

Table 3 summaries the budget expenses by task. The service contract section has been omirted as this
project will not be using additional contracts to complete the work. Quarterly expenses are
summarized in table 4.

Cost-Sharing

Much of the overhead typically attributed to a project will be covered by the Sequoia-Kings Canyon
Field Station and Sequoia National Park, which provide office space, computers and support, phones,
furniture, etc. Other potential cost sharing includes vehicles and personnel. The SEKI watershed
program has a committed vehicle that would be avaitable to this project on a cost share basis. Field
staff from the watershed program may be available to assist with sediment field work. This would
benefit both projects because intensive sampling times would be covered and technicians could assist
with other SEKI research projects during slow times. By guaranteeing full time employment (by
working on several projects) we are more likely to attract talented technicians.
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Table 3. Budget breakdown by task for project beginning Oct. 1999 and ending Sept 2002. Salaries reflect cost-of-living inCreases.

Material & Acquisition Costs

Task Direct Labor Direct Misc. & Other Direct Overhead & Total Cost
Hours Salary Costs Indirect Costs
& Benefits
Project Mpemt GS-14/10 500 $26,6000 £2.000 - Travel $4,576 - WERC $33,176

{16%)

$ 900 - DH-48 sampler (3}
$ 1,000 - Misc (tubing efc.)

Task Ta GS-05 240 3 2,786 | $200 - field equipment (maps. | § 450 - Hydrologist Travel | % 858 - WERC %6224
GS-09 {0 % 83% | compass, elc.) § 180 - Vehicle (16%)
GS- 0 — 5 91
Total 316 Tot $4,536

Task 1b | GS-05 320 $3.715 £ 180 - Vehicle $ 737 - WERC 55491
GS-08___ 10 3 838 : (16%0)
Total 360 Tot §4,353

Task 1c GS-05 1280 $14.861 | $6,400 - Parshall Flumes {2} $ 450 - Hydrologist Travel §4.410 - WERC $31.969
GS-09 1M $ 2514 | § 300 - Const Malcrials $ 720 - Vehicle (16%}
G512 40 $ 1215 | $ 600 - Sampler housing (5) $ 500 - Material Transport
Taotal 1444 Tot $18,320

Task 14 GS-05 320 $3.715 | $7,800 - Dma loggers (6) % 180 - Vehicle $2,725 - WERC $14.759
GS-09 40 3 838 | $1.800 - Polycorder (2) (k6%
Total 360 - Tot $4,553 | $1,200 - Transducers (4}

$ 500 Misc

Task le GS03 32 $3.715 | $10,000 - Antomated Sampler | $ 180 - Vehicle $3.141 - WERC $22.775
GS-09 40 § 838 | (b (16%)
Total 360 Tot $4,553 | § 3,000 - Turbidity Sensor (3)
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Table 3. Continued.

Task

Task 2a

Bircct Labor

Direct Salary
& Benefitg

Costs

Material & Acquisition

Misc. & Other Tirect

Overhead &
Indirect Costs

Total Cost

conferences

: $87,073 $17,287 - WERC | $1235333
GS09 $3.7171 $ 1,000 - Equipment (16%)
Total Tot $90.846 service & repair
. Task 2b GS-05 2,786 % 300 - Matenals % 720 - Vehicle $ 1,075 - WERC $ 7,796
GS-09 $2314 § 200 - Equipment service & | (16%)
Total Tot $ 5300 repair
1| Task 2¢ G503 £25.078 § 500 - Materials § 3,240 - Vehicle $5,246- WERC | $38,035
GS-09 $3377 '$ 200 - Equipment service | (16%)
Total Tot 528849 & repair
Task 24 G8-05 $21,788 $1.000 - Copy/ Misc. $ 300 - Software upgrades $4,046- WERC | 529334
office costs $2.000 - Travel meetings/ (16%}

$ 1678 - WERC

20

Task 3a GS5-09 $4,190 $5,800 - Samplc analysis $ 12,168
$ 500 - Shipping {16%}
Task 3b GS-09 $16,760 % 300 - Statistical $4.085-WERC | $29637
G5-12 $7.289 Consulting (16%)
Tatal Tot 324,049 $1,000 - Travel meetings/
conferences
Taskic GS-09 $16,760 $1,000 - Copy & $4,008 - WERC | §29.057
GS-12 $7.289 publication charges {16%)
Total Tot $24 049
| Total Funds §390,752
Requested
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Table 4. Quarterly budget cxpenses.

Task Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly
Budgel Budget Budget Budget Budget Budget Budypet Budget
Oct-Dec ¥y | Fan-Mar 00 | Apr-Tun 0¢ { Jul-Sep 00 | Oct-Dec 00 | Jan-Mar01 | Apr-Jun01 | Jul-Sep &1
Project § 2,600 $ 2,600 $ 2,600 $2.600 $ 2,680 $ 2,680 % 2,680 $3.180
Mamt

Task 1a $6,224
Task 1b %2675 $2.816
Task 1c $31,96%
Task 1d $19,759
Task 1e $16,333 $o442

Task 2a $12.208 $12,208 $12.208 §12,859 $12,508 $12,508 $12.508 §13,110
Task 2b $ 1540 % 1,340 $1,543 $ 1,383
Task 2¢ $4,678 $4,754 $4,754

Task 2d

§ 2917

$2.977

$2.977

$ 2,977

Task 3b

§£54838

Task 3¢
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Table 4. Continued,

Task 1a

Task Quarterly _ Quarterly Quarterly Quarterly Total Cost
Budget Budget Budpget Budget
Oct-Dec 02 | Jan-Mar 02 | Apr-Jun 02 | Jul-Sep 02
Project $ 2,760 $2.760 §2.760 $3,276 $33,176
Mgmt

SR,

$ 6,224

Task 1k $ 5491
Task 1c $31,969
Task 1d $ 19,759
Task 1e $22,775

Task 2a 12,608 $12.608 $125,323
Task 2b $ 1,539 $7,79%
Task 2¢ £ 1,868 $4,868 § 38,035

Task 20

$ 2.880

Task 3a $ 2,454 $12,168
Task 3b $ 5,987 $5987 $ 5,987 $29.637
Task 3c. $ 6,392 $6.392 58,136 § 8,136 $ 29,057
TOTAL $390,752
22
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Applicant Qualifications

The project will be administered by the Sequoia and Kings Canyen Field Station Leader, Jon Keeley. He will
oversee the budget, and review and finalize reports and publications. Claudette Mocre, will coordinate field work
and data analysis. Biological technicians will be hired through USGS or NPS to complete field and lab work.
These positions may be shared with angoing BRD watershed research projects to provide adequate coverage to
both projects during periods of intensive sampling. In additional, we will consuit with USGS and UC Santa
Barbara hydrologists during Phase I (site selection and setup) and Phase III (final data analysis).

Jon E. Keeley

Education: Ph.D. (Botany) University of Georgia, Athens, 1977
M.S. (Biology) San Diego State University, 1973
B.S. (Biology) San Diego State University, 1971

Positions: USGS Biological Resources Division, Station Leader, 1998—
National Science Foundation, Program Director 1997-1998
Occidental College, Professor 1988-1998
Department Chair 1982-1988, .
Assist/Assoc Professor 19771988,
University of Cape Town,  Visiting Professor 1990

Awards: Guggenheim Fellow, 1985-1986
Sterling Award for Qutstanding Teaching, 1985
Fellow, Southern California Academy of Sciences, 1994
Honorary Lifetime Member, California Botanical Society, 1998

Recent Research Grants:

National Science Foundation, Ceology Program. Community Biodiversity and Wildfires,
(994-1995 ($30,000)

U.S. Nationat Park Service, Postfire Succession and Emergency Rehabilitation Studies,
1994-1995 ($45,000; with Dr. Tony Orme, UCLA)

Metropolitan Water District, Comparative Studies of Ecalogical Impacts of Wildtires
on Vegetation Recovery, 1993-99 {$119,000)

Metropolitan Transit Authority, Impact of Groundwater Drainage, 1997 (540,000}
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Recent Research Publications:

Keeley, J.E. and C.C. Swift. 1994, Biodiversity and ecosystem function in
mediterranean-climate California, pp. 121-183. In G. Davis and D.M. Richardson (eds),
Biodiversity and Function in Mediterranean-type ecosystems. Springer-Verlag,, NY.

Keeley, 1. E., M. Carrington, and 5. Trnka. 1995, Overview of management issues raised by the
1993 wildfires in 1993 wildfires in southern California, pp. 83-89. In J.E. Keelevand T.
Scott (eds), Bruskfires in Califormia; Ecology and Resource Management,
International Assoc. Wildland Fire, Fairfield, Washington.

Keeley, 1 E. 1996. Postiire vegetation recovery in the Santa Monica Mountains under two
alternative management programs. Bulletin of the Southern Califurnia Academy of
Sciences 95:103-119,

Keeley, 1E. and C.). Fotheringham. 1997. Trace gas emissions in smoke-induced germination.
Science 276:1248-1250.

Keeley, LE. 1998. Postfire ecosystem recovery and management: The October 1993 large fire
episode in California, pp. 69-90. In J.M. Moreno (ed), Large Fore.st Fires. Backhuys
Publishers, Leiden, The Netherlands.

Claudette L. Moore

Education:
M.S. Watershed Management, University of Washington, Seattle, WA 1993
B.S. Environmental Biology, Humboldt State University, Arcata, CA 1985

Fxpericnce:

1998-present Lcologist. Watershed Rescarch Program, USGS/BRD

1996-1998  Lead Biological Technician, Watershed Research Program, USGS/BRD

1993-199¢  Lead Bioiogical Technician, Fire Effects Monitoring, National Park
Service

1992-1993 High School Science Teacher, Big Water, UT

1000-1992  Research Assistant, Environmentai Engineering Dept., U. of Washington,
Seattle, WA

24

Il —018579
|-018579



Draft 4 April 11, 1999

References
Barber, T.J. 1996 Hetten and Tompkins paired watershed study. In. Weatershed Mgm! Council Networker. Vol
6 No. 5. Humdoldt State Univ., Arcata, CA 5p.

Brown, J.K., R.D. Oberhue, and D M. Johnston. 1982, Invertorying swrface fuels and Biomass in the inferior
west. USDA Farest Service. Tntermountain Forest and Range Experiment Station. Gen. Tech. Report
INT-129. 48p.

Caprio, A. C. 1996. Research, Inventory and Monitoring: Mineral King Risk Reduction Project. Annua) Report

to Sequoia and Kings Canyon National Parks, Three Rivers, CA 75 pp.

Chan, LA. 1998, Aquatic Macroinvertebrates of small strecoms in the Mineral King Region of Sequoia National
Park: Baseline communities and response to prescribed fire. Thesis. University of California, Dawis.
111p. '

Chorover, 1., P M. Vitousek. D.A. Everson, A.M. Esperanza, and D, Turner. 1994, Solution chemistry profiles
of mixed-conifer forests before and after fire. Biogeachemisiry 26:115-
144,

Edwards. TK. and G.D. Glysson. 1988, Field methods for measurement of fluvial sediment. U.S. Geological
Survey Open-File Report 86-531, Reston, VA 118p. '

Goldman, C. R. and A. J. Horne. 1983, Limnology. McGraw-Hill, Inc., New York, NY.

Hermmann, R. and R. Stottlemyer. 1991. Laong-term monitoring for environmental change in U.S.
‘national parks a watershed approach. Emvironmenial Moniioring and Assessment 17:5165.

Kilpatrick, F.A. and E.D. Cobb. 1985, Measurement of discharge using tracers. Techniques of Water Resources
Investigations, Book 3, Chapter Al6. U.S. Geological Survey.

Lewis J. and Eads R. 1996, Turbidity-controlled suspended sediment sampling. In; Watershed Mgmt Council
Netwarker. Vol 6 No. 5. Humdoldt State Univ., Arcata, CA 4p.

McKelvey, K.8., C.N. Skinner, C-r. Chang, D.C. Erman, 5.J. Husari, Dn.J. Parsons, J.W. van Wagtendonk, and
C.P. Weatherspoon. 1996, An overview of fire in the Sierra Nevada, pp. 1033-1040. In Sierra Nevada
FEcosystem Project Final Repart to Clorigress, Volume {1, Centers for Watt:r and Wildland Resources,
University of California, Davis.

Menning, K., D.C. Erman, K.N. Johnson, and J. Sessians. 1996, Madeling aguatic and rliparian systems, assessing
cumulative watershed effects, and limiting watershed disturbance, pp. 33-51. In Sierra Nevada Ecosystem

Project Final Report to Congress, Voinme IV, Centers for Water and Wildland Resources, University of
California, Davis.

24

I —018580

|-018580



Draft 4 April 11, 1999

Minshall, G. W. and J. T. Brock. 1991. Observed and anticipated eftects of forest fire on Yellowstone stream
ecosystems. pp. 123-135. In: Keiter, R .B, and M. S. Boyce (eds.) The Grearer Yellowsiorie Ecosystem
Redefining America’s Wilderness Herilage, Yale University Press, New Haven, Connecticut.

Minshall, G. W. and C. T. Robinson. 1992. The effects of the {988 wildfires on stream systems of Yellowsione
National Park. 1daho State University, Stream Ecology Center. 48 pp.

Moy_le_,.P.B and T. Light. 1996. Fish invasions in California: Do abiotic factors determine success? Ecology
77:1666-1670.

Movle, P.B. and P.J. Randall. 1996. Biotic integrity of watersheds, pp. 975-986. In Sierra Nevada
Ecosystem Project Final Report o Congress, Volume II. Centers for Water and Wildland Resources,
University of California, Davis.

Parsons, D J. and D.W. Graber 1985. Integrated watershed research undertaken at Sequoia National Park. Park
Science 5(2):22-24.

Robichaud P. R 1994. A comparison of surface runoff and sediment yields from iow- and high- severity site prep
bumns. Wat. Resour. Bull. 30: 27-34.

Silde, R. C. 1988 Bed load transport regime of small forest stream. Pal Resowr. Res. 24:207-218.

Smith, J.L. 1974. Hydrology of warm snowpacks and their effects upon water delivery...some new concepts. In
Advanced concepts and techinigues fn the study of snow and ice resources. National Academy of Sciences,
Washingten, D.C. 14p.

SNEP. 1996, Sierra Nevada Ecosystem Project Final Report to Cengress, Volume [ Centers far
Waler and Wildland Resources, University of California, Davis.

Swanson, F.J. 1981. Fire and geomorpﬁic- processes, pp. 401-420. In: LA, Mooney, T M. Bonnicksen, N.L.
Christensen) Lotan, and W.A. Reiners (eds} Fire regimes ard ecosystem properties. USDA Forest Service,
General Technical Report WO-26.

Tiedemann, A. R., C. E. Conrad, J. H. Dieterich, J. W. Hormbeck, W. F. Megahan, L. A. Viereck, and D. D. Wade.
1979, Effects of fire on waler: o state-of-the-art knowledge review. US Forest Service General Technical
Report WO-10 Washington, DC.

Williams. M.R. and I.M. Melack 1997 Atmaspheric deposition, mass balances, and processes regulating

streamwater solute concentrations in mixed-conifer catchments of the Sierra MNevada, California.
Biogeochemistry 37:111-144

25

I —018581

|-018581



Attachment E
Terms and Conditions for Federal (Department of Interier) Funds

I —018582
|-018582



PART A:

.S, Department of the [nterior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace
Requirements and Lobbying

Parsons signing this form should refer to the regulat‘cns
referenged balow for complete instructions:

Cerliﬁcation Regarding Debarment, Suspension, and Other
Respansibitity Matters - Primary Covered Transactions - The
progpeective primary participant further agrees by
submitting this propesai that it will Include the clause
titled, "Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exciusion - L.ower Tier Covered
Transaction," provigad by the dapartment or agency
entering Into _this covered transaction, without
modification, in all lower tier covered transactions-and in
all solicitations for lower tier covered transactions. See
below for language to be used; use this form for cortification
and sign; or use Depanment of the nterior Form 1854 (Di-
1854). (See Appendix A of Subpart D of 43 CFR Part 12.)

Certification Regarding Debarment, Suspsnsion, insligibility
and Voluntary Exdlusgion - Lower Tier Covered Transactions -
{See Appendix B of Subpart {1 of 43 CFR Part 12.)

Cenrtification Regarding Drug-Frae Workplace Requirements -
Altarnate |. (Granieas Other Than Individyais) and Allarnate
l. {Granlees Who are Individuals) - {See Appandix C of
Subpart D of 43 CFR Part 12)

Signature on this form provides for compliance with
certification requireamants under 43 CFR Parts 12 and 18. The
cartifications shall be ireated as a material representation of
fact upon which retiance will be placed when the Department
of the Intertor determings ta award the covered transaction,
grant, cooperative agresment or loan.

Primary Covered Transactions

Cortification Regarding Debarment, Suapension, and Other Responsibility Matters -

CHECK__IF THIS CERTIF!CATTON 1S FOR A PRIMARY COVERED TRANSACTIGN AND IS APPLICABLE.

(1) The prospective primary participant certifies to the best of its knowledge and befisf, that It and its principals:

(ay  Are not presently debarred, suspanded, proposed for debarment, declared ineligible, or voluntarily excluded from
covared transactiens by any Federal department or agency:

{b) Have not within a thres-year period preceding this proposal been convicted of or had 2 civil judgment rendered against
them for commission of fraud or a criminal offense in connaction with ohtaining, attempting to obtain, or performing
a public {Federal, Slate or local) transaction or contract under & public trensaction; violation of Federal or State
antitrust statutes or commission of embezzlemant, theft, forgery, bribery, falsification or destruction of records, making
false statements, or receiving stolen proparty;

(¢}  Are not presently indicted for or otherwise criminally or civilly charged by a governmertal entity (Federal, State or
local) with commission of any of the offenses enumerated in paragraph {1)(b) of this cenification; and

{d) Have not within a 1hree;year period preceding this application/proposal had cne or more public transactians (Federal,
Slate or local) terminated for cause or default,

{2} Where the prospective primary panlcipant is unable to certify to any of 1he statements in tHis cenification, such prospective
participant shall attach an explanation to this proposal.

PART B: Certification Regarding Debarment, Suspension, Inellglbilrty and Voluntary Excluston B
Lower Tier Covered Transactlons

CHEGK__IF THIS CERTIFICATION l’5 FOR A LOWER TIER COVERED TRANSAC TION AND IS AFFLICABLE.

{1} The prospeciive lower fier participant certiftes, by submission of this proposal, that neither it nar its principals is presently
debarred, suspended, proposed for debarment, declared ingligible, or veluniarily exciuded from parlrmpallon i this
transaction by any Fedaral department or agency.

{2) Where the prosmcﬂviiowar tier participan! is unable to certify to any of the slatemsnts in this centificatisn, such pcospectwe
participant shal! attach an explanation to this proposal.
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PART C. Certification Regarding Drug-Free Workplace Requirements

CHECKwL/;’F THIS CERTIFICATION IS5 FOR AN APPLICANT WHO IS5 NOT AN INDIVIDUAL.

Altarnate 1. (Gramiiees Other Than individuals)

A. The grantee cectifies that it will or continue to provide a drug-free workptace by:

(a)

=
Pl

(e

{d)

{e)

i

(@

Publishing a statement notifying empioyees that the uniawful manufacture, distribution, dispensin'g pOssession, of Lse
of a controlled substance is prohibited in the grantee's warkplace and specifying the actions thal witl be taken againm
ernployees for viclation of such prohibition;

Estzhlishing ‘an ongeoing drug-free awareness program to inform employees about-

(i} The dangers of drug abuse in the warkplace;

{2) The grantee’s palicy of maintaining a drug-free workplace:;

(3) Any available drug counseling, rehablilitation, and employee assistance programs; and

{4} The penalties thal may be imposed upon empleyees for drug abuse violations occurring in the workplace:

Making it a reqmrement that each employee lo be engaged in the performance of tha grant be given a topy of the
statement required by paragraph (a):

Natifying the employee in the statement required by paragrapn (a) that, as a cund‘rtion af empioyment under the grant,

the employee will -

{1) Abide by the tarms of the stalemant; and

{2} Notify the ernploysr in writing of his or her conviction for a vialation of agriminal drug statute osgurring in the
workplace no later than five calendar days after such canviction,

Hatifying the agency in writing, within ten caiendar days after receiving notice under subparagraph (d)(2) from an
empioyea or atherwisa receiving actual nctice of such conviction. Employers of convicted amployees must provide
notica, including position titla, to every grant officer on whose grant activity the canvicled employes was working,
untess the Fedsral agensy has destgnated a centtal palnt for the receipt of such notices. Notice shail lnclude the
identification numbers(s} of each affected grant;

Taking one of the following actiens, within 30 catendar days of receiving notice under subparagraph (d)2), wilh
respect to any employee who Is so convicled —
(1} Taking appropeiate personnel action against such an employee, up to and including terminalion, consistent with

the reguitements of the Rehabiitation Acl of 1973, as amended; or
(2) Requiring such employee to particlpate satisfactorily in @ drug abuse assistance or rehabilitation gragram
approved for such purposes by a Federal, Stale, or local health, law enforcement, or other apprapriate agency,

Making a good faith effort {0 continue to mainlain a drug-free warkplace threugh implementation of paragraphs (a)
{B). (e}, {d), (e} and (1.

B. The grantee may insert in the space provided below the site(s for the performancs of work done in connaclion with the
specific grant:

" Place of Performance {Streel address, city, county, state, zip coda)

+8.0.8,/Biolopical Resoiyces Division

Western Ecological Research Center

Seguoia ared Kings Canyon Field Station
, _._qwﬁm.lﬂjﬁlmv “Three Rivers, CA 93271

Check__ |

if there are workplaces on file that are not identified here.

PART O: Certification Regarding Drug-Free Workpiace Requirements

CHECK__IF THIS CERTIFICATION IS FOR AN APPLICANT WHO i5 AN INDFWDUAL.
's

Atternate [l. (Grantees Who Are Individuals)

{a)

(n)

The graniee cerlifies lhal, as a condition of the granl, he or she will not engage in the unlawful maaufacture,
distribution, dispensing, possession, or use of a caonlrolled substanmcs in conducting any activity with the grant;

If convicted of & criminal drug offensa resulting from = viclation accurring during the conduct of any grant activity, he
or she will repart the conviction, :n wnting, within 10 calendar days of the conviction, ta the gramt afficer.or other
designee, unless the Federal agency designates a central paint for the receipt of such notices. When nolice is made
to such a ceniral pom! it shall inciude the wdentification number(s) of aach zffacded grant
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' FART E: Certification Regarding Lobbying

Certification for Contracts, Grants, Loans, and Cogperative Agreements

CHECK___IF CERTIFICATION 1S FOR THE AWARD OF ANY OF THE FOLLOWING AND

THE AMOUNT EXCEEDS $100,000; A FEDERAL GRANT OR COOPERATIVE AGREEMENT,
SUBCONTRACT, OR SUBGRANT UNDER THE GRANT OR COQPERATIVE AGREEMENT.

' CHEGK__iF CERTIFICATION IS FOR THE AWARD OF A FEDERAL
LOAN EXCEEDING THE AMOUNT OF 3150,000, OR A SUBGRANT OR
SUBCONTRAGT EXCEEDING $100,000, TINDER THE LOAN.

The undersigned certifies, to the best of his or har knowledge and belief, that:

(1) Na Federal appropriated funds have been paid or will be paid, by or on behaif of the undersigned, to any person for

@

(3

influencing or attempting ta influence an officer or empicyee of an agency, a Member of Congress, and officar or employee
of Congrass, or an employee of a Member af. Congress in connection with the awarding of any Federal contract, the making
of zny Faderal grant, the making of any Faedaral loan, the antering ints of any cooperalive agreement, and the extensian.
continuation, renawal, amendment, or modification of any Federal contract, grant, loan, or coogeralive agreemeant.

If any funds other than Federat appropriated funds have been paid or wili be paid to any person for influencing or attempting
to influence an officer or employee of any agency. a Member of Congress, an officer or empldyee of Congress, or an
employee of a Member of Congress in connection with this Federal contracl. grani, Isan, or cooperative agresment, tha
undersigned shall complete and submit Standard Form-LLL, "Disclosure Ferm fo Reporl Lobbying," in accerdance with its
Instructions.

The undersigned shall require that the language of this certification be included in the awsard dacuments for all subawargs
al all tiers (fncluding subcontracts, subgrants, and contracts under grants, loans, and cooperative agreemenls} and that all
subrecipients shall certify accordingly.

This certification is a material representation of fagt upon which refiance was placed when ihis {ransaction was made or entered
intg, Submissien of this cedification i a prerequisite for making or entering inte this lransaclion imposed by Section 1352, fitle
31, U.8. Code. Any person who fails 1o file the required certification shall be subject to a ¢ivit penalty of not tess than $10,000
and nat mere than $100.0C0 for each such failure.

As the auttonized certitying official, | hereby certify that the abave specified cerlifications are true.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL %"‘b }(‘*/t‘\ P
" e

CTYPED NAME AND TiTLE Jon E. keeley, Research Feologist

DATE  April 13, 1999
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Figure . Map of proposed study area in Sequoia National Park. Capied from USGS map of Sequoia and Kings Canyen National
Parks. ' '
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